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A detailed study of latitude dependence of the Fo-layer's
critical frequencies Q)Fa (¢) permitted to reveal in the course
of the last few years a tendency toward a specific dependence‘
upon the height of the Sun, together with a clearly-expressed
peomagnetic effect, This finds its sharpest exvression in the
shifting in tlie course of a day of the fgFp maximum [1]. & shift
of that meximum from low to hizh latitudes is observed from mor-
ning to midday, and after 14 00 hours local time — in the reverse
direction. The daily course of f,Fp also reveals a tendency to
vary with the latitude [2], which appears to be depencent upon
the geogréphic as well as the geomagnetic coordinates. A note-
worthy particul:.rity of that depcndence is the presence of two
maxima in the curve of f, Fp course, prior and after midday,
a rapprochement of these maxima with the rise of the latitude,
and taeir merger into a single npidday meximum at a certain latitude.

(See Fig. 4in reference [2]).



In connection with the above, one may also point to
the small difference in the value of correlational ratios of
foFp with the geogrevhical and the geoma netic coordinates,
established by Kerblay [ 3]. 411 this provides the basis of sear-
ching for the causality between the geographical distribution
of f Fp at low latitudes and the zenitizl angle of the Sun, bea-
ring in mind those anomalies which are usually construed as geo-
nagnetic eifects proper.

It wes shown in the present author's reference E#], that
the existence of two maxima of ion formation intensity is possible
in the F region of the ionosphere witiiin a specific interval of
values of the height of the Sun, and that at the upper boundary
of that value, characterized by the cuantity cos Xp ( X — being
the Sun's zenithal angle), the upper maximum degenerates into an
inflexion, and disapyears completely as an extreme at greater
heights of the Sun, 4 transition from one mechanism of Fp - layer
maximum formation, similar to that which is given by the theory
of the simple layer, to the othcr, by way of wiich the F2 - layer
mexinum is formed in the break away from the maxiium of ion forma-
tion intensity, may then be expected. This causes a strong sub-
jection in the latter case o:i the Fa-layer to the effect of elec-
tron-ion gas flows, linked with the diffusion, drifts, compres-
sions and expansions of the atmosyhere.

Let us discus:z from that viewpoint the referred-to tenden-
ciles in ch2 and in the letitude voriation of the daily course of
fo Ty at low latitudes, Flotted are in the graph (next page) the
curves of the latitude distributicn of cos X for a series of
hours of the day computed for 15 January. .he horizontal line cor-
responds to a certain value of cos %, , assumingly invariable with
the latitude in the near-equatorial region, In the Northern hemi-

sphere, wiich is the winter hemisuhere, there takes place at low



latitudes,accoruing to the above considerations,a transition

from one to another mechanism of Fp-layer formation. A lowering
of foF2 at latitudes below the transitional because of the break
off from the maximum of ion formation of the Fp-layer maximum

may be linked with such a2 transition. At latitudes above the tran-
sitionel a rise of foF2 may be expected in a direction toward

the equator, which is related to the increasze of cos X. As a
result, a maxinum of foféi(¢) must form near the trancitional
latitude, Tt may be seen frowx the zreph that this maximum nust
form near the equator in the morning hours (about 06 00 hrs local
time ) and shift toward the rezion of hircher latitudes in vropor-
tion to nearing the midday. After midday hours a reverse shift

of the foF2 maxinmum must take vlace, In the sumier henisvhere

the Fp - layer maxiuum nust form in the break from the maximum of
ion formation through to high latitudes., A tendency to the forma-
tion of the foF2(¢) naxinum may olso be perceived in that hemi-
sphere, which is conditionednby the latitude course of cos % .

The discussed tendency must leac to the foruztion of a f F2 maxi-

mum at the seme latitude wiere the quantity cos X i nmaxinum.
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The nroposed schenme does not provide foundations to assert
that the foF2 () maximum must undergo daily shifts linked with

the height of the Sun in the summer hemisphere., This may help



in bringing forth specific judgements on the causes of the daily
shift of the examined maximum in conmparing the patterns of latitu-
de distribution of F2 - laver's critical frecuencies in both hemi-
spheres at different hours of the day.

It follows from the above considerations that the fyFy (4)
maxina may form in the summer and winter hemispheres not only on
account of electron-ion gas flows in ar horizontal direction, but
also as a consecguence of the above-described variation in the
conditions of Fp-layer formation as a function of cos ¥ at various
latitudes., At the same time the latter cause must act differently
in the sum.er and winter hemispheres, The difference in the mecha-
nisms of of fgo F2 () maximum formation in different hemispheres
may also appear to be the cause of the fact, that this maxinum is
usually greater in the winter hemisphere than in the summer heri-
sphere [3].

During the equinoctial season the described mechanism nmust
lead to a symmetric formation of f, F2 (¥) maxima in both hemi-
svheres (relatively to the geogrpahicel equator), and both maxima
nust at the same time be formed by the very same mechanism in
both hemispheres.

Pursuing sirilar considerations one may come to the conclu-
sion that the vproposed scheme allows to interpret even the above-
described pattern of latitude variation of the daily course of
foFé on the basis of the fundamental process of atmosphere ioni-
zation in the F-region. Indeed, the farther from the eqguator in
wintertime, the closer to midday the described transition must
take place from the one to the other mechanism of I'p-layer forma-
tion, The reverse transition must take place in an intervsel of time
symnetrical relative to midday. At a certain latitude cos X=cos ¥ >
is only reached at noon., This is precisely the latitude at which
a single large meximum of the daily course of f Fp is observed in

the noon region,
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